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(54) Push button switch covering 
member 

(57) The invention provides an 
elastomeric push button switch 
covering member having a dome-like 
configuration integrally composed of 
a base portion (5), a top portion (2) 
and a riser portion (4) connecting the 
base portion and the top portion. By 
virtue of, the specific elastic 
properties of the elastomer with a 
Shore D hardness of at least 35 or, 
preferably, in the range from 35 to 
60 and a rebound of at least 40%, 
the covering member can give the 
operator's finger tip a very definite 
and reliable clicking sensation. 
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SPECIFICATION 

Push button switch covering memb r 

portion connecting the base ? portion and X S base portion, a top portion and a riser 

bly, the switching stroke does n^texciio ? m m 8 dome-like configuration. Prefera- 

highly efficient switching with good reliabfliS ' and a n? d V"* I 3ti ° ' S at least 30% to ensure 
10 finger tip. 9 9 rel,ab,l,t V and a pleasant touch sensation on the operator's 

kindsTJp^ widely used/for example, in various 

small switching nsVoke in such fL nTol\ T' s . w,tC ^ n9 UnitS " View of 1,16 usua »V very 
operation of the switch o^^S^^II^hT^^ * " 6SSential that the switcl ^9 
15 Such a recognition i be obtair^Tl^f * by PUSh,f19 the switch with a r ™9*r tip. 
although the 9 most ^^S^SlTXS S^TT inC ' Ud '' n9 " 9ht and S ° Und si 9 nals 
clicking sensation from the key top V * the f, " 9er t,p receives a dear| V recognizable 

ord^pTvenTdSoS ST?" 8 ? ? 3 r ' 9id material in 

20 switching stroke of a \£X^J$S*Zi£%£2 for a prolonged period of time so that the 
0.2 to 0.5 mm. When the swlfchJnq stroke is *n L j 9 mem , ber L can "rely be larger than 
switches can hardly qive the nuS, finnof If ^ T convent,or >al rubber push button 

expressed by E^Wr^oS^b^Xil^, tfj? ^ s^™" This is 

peak and 'd' is the pushinq load at the ! n !»f r^' • W ^' Ch 8 ,S the pushing '°ad at the 
25 load diagram. 9 moment of clicking in the pushing stroke vs. pushing 

ma A de S TaZlZl ^^^r^ZLT^ * •*? "** ° f 3 reS " ient diaphra9m 
downwardly concave corttoSon IH'^w bronze, stainless steel and the like in a 

therebelow and ^^2^0^ ^ therTS wh^r 8 " "Tf" ^J" 9 the fixed contact P 01 ™* 

m e?a?^^ 

-S^efe 

productivity in the assem^ *o ^JH^SSS "J^"^'' disadva "tage is that 

high enough because each push button ^7.^ ™? f SU ° h 8 metal diaphragm type cannot be 

the covering member S TthTbaseToarS wSh a^uraTe^i^'t diaphr39m betWeen 
pushing load relative to the diaohraom ThZl «!? , positioning to ensure centering of the 

40 of parts to be assemb.e^nttT^ C3USed bV ** lnenuad ™ mb °< 

co^aSonTsTwTo^ a "aving a dome-like 

connecting the base potion aS ^ the Z portion l^F"^ V° P POrti ° n and a riser P orti °" 
elastomer having a Shore D hardness of at £ a . d °™-l.ke form and made of a rubbery 
45 and a rebound of at least 40% 35 a " d P referabl V in ^ range from 35 to 60, 

in which?- emb ° dimentS of *• -vention will- now be described with reference to the drawings 
swSeV i,IUStrateS PUSh '* n9 Str ° ke VS - PUShin9 ,oad dia 9'ams in various types of push button 

50 memb" oflf invent IJ^^T** ™ W * 3 PUSh button switch — ing 
Sh™^ 

55 retence^ ^diar 3 ' ^ ST SWitCheS are described 

pushing load relations^giJe 9 ftTSK JJ^TeTplt^ J th'TV'* P"^" 9 Str ° ke VS " 
in which the heiqht 'a' corresnnnric »« *hL Z explanation of the click ratio as defined herein, 

of the pushing sfoke tSorf ScSng Stakes X'eTd K 'BLSV *" T ° f the in ° rease 
load at the moment when clickino »k« : ,1-1^ fi? he, 9 ht - d corresponds to the pushing 
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a metal downwardly concave resilient diaphragm 25 between the pushing head 22 and the 
circuit board 23 and held by a holder piec 26. Wh n the surface panel sheet 21 is depressed 
with a finger tip at a position just above the pushing head 22 as is illustrated in Fig. 8, the 
curvature of the diaphragm 25 is clickingly reversed to give a considerably high click ratio even 
5 with a low pushing stroke. The push button switches of this type, however, have various 5 
problems and disadvantages as discussed above. 

In contrast to the above described push button switches of the diaphragm type, a push button 
switch having a typical covering member of the invention illustrated in Fig. 2 has no such 
diaphragm. The covering member 1 mounted directly on a printed circuit board 8 having a pair 
10 of fixed contact points 7 is integrally composed of a base portion 5 contacting the circuit board 10 
8, a top portion 2 bearing a movable contact point 3 on the lower surface thereof and a 
relatively thin-walled riser portion 4 connecting the base portion 5 and the top portion 2 into a 
dome-like configuration. It is usual that a covering member 1 having a plural number of the 
above described units is covered with a surface panel sheet 6 indicating the pushing positions. 
15 The covering member 1 is formed from a rubbery elastomer having the above specified Shore D 15 
hardness and rebound value. 

When the top portion 2 of the covering member 1 is pushed down and depressed directly or 
through the surface panel sheet 6 as is illustrated in Fig. 3, the riser portion 4 is deformed with 
buckling to bring the movable contact point 3 into contact with the fixed contact points 7 below 

20 to connect the fixed contact points 7 electrically. It is important in this case, in order that the 20 
operator's finger tip receives a definite and reliable feeling of click switching, that the buckling of 
the riser portion 4 should take place as suddenly as possible and that the buckled riser portion 
4 exhibits a resilience by virtue of the elastic behavior thereof. Such conditions are satisfied 
when the rubbery elastomer of which the covering member 1 is shaped has a Shore D hardness 

25 of at least 35 or, preferably, from 35 to 60 and a rebound of at least 40%. 25 
When the covering member 1 illustrated in Fig. 2 is formed from an elastomer having a Shore 
D hardness of 40 and a rebound of 62%, for example, the switching operation gives a pushing 
stroke vs. pushing load diagram as illustrated by the curve H in Fig. 1 from which the click ratio 
can be calculated to give a value of 72.4%. When the covering member 1 is made of a silicone 

30 rubber having a Shore A hardness of 60 corresponding to a Shore D hardness of 20 to 25 and 30 
a rebound of about 60%, on the other hand, the pushing operation thereon gives the pushing 
stroke vs. pushing load diagram C of Fig. 1. Although the click ratio calculated from the diagram 
C is 60%, the absolute value of clicking is small due to the low peak value of the pushing load 
as a result of the low hardness of the rubber so that the clicking sensation received by the 

35 operator's finger tip is not always definite and reliable. When the wall thickness of the riser 35 
portion 4 in such a silicone rubber-made covering member 1 is increased in order to have a 
larger absolute peak value of the pushing load, the click ratio is decreased almost to zero as will 
be seen from the diagram D in Fig. 1 due to the decreased suddenness of the buckling 
deformation, so that the operator's finger tip receives no clicking sensation. 

40 When the push button switch covering member 1 as illustrated in Fig. 2 is formed from an 40 
elastomer having a Shore D hardness of 35 and a rebound of 39% to give the stroke vs. load 
diagram E of Fig. 1, the click ratio calculated from the diagram is 20.8%. This gives the 
operator's finger tip a clicking sensation to some extent but without sufficient definiteness and 
reliability. 

45 Instead of the typical assembly illustrated in Fig. 2 with a surface pan6\ sheet 6 covering all 45 
the key board switching panel, a key top piece 9 made of a relatively rigid material may be put 
on each of the switch units in contact with the flat top portion 2 of the covering member 1 as 
is illustrated in Fig. 4. Furthermore, by virtue of the high hardness of the rubbery elastomer from 
which the covering member 1 is formed, the top portion and the key top piece may be formed 

50 integrally from the same rubbery elastomer to give an integral flat top portion 10 as is illustrated 50 
in Fig. 5. 

Fig. 6 illustrates another embodiment of the push button switch covering member of the 
invention which, in contrast to the embodiment illustrated in Figs. 2 to 5, has no movable 
contact point on the lower surface of the flat top portion 2. Instead, a flexible insulating 

55 membrane 1 1 made of, for example, a polyester film, is inserted between the circuit board 8 55 
bearing the fixed contact points 7 thereon and the covering member 1 with a spacer 12 
between the circuit board 8 and the flexible membrane 1 1 and the movable contact point 3 is 
provided on the lower surface of the flexible membrane 1 1 by the technique of printing with an 
electroconductiv ink or other suitable means. 

60 The push button switch covering member of the invention can be made by compression 60 
molding, injection molding or th like using an elastomer stock having the specified Shore D 
hardness and rebound. Such an elastom r stock may for example be first shaped into a sheet- 
like preform which is th n shaped into the desired form of the covering member by vacuum 
forming r pressure forming. The type of elastomer is not particularly significant provided that 

65 the elastomer has the specified Shore D hardness and rebound. Examples of suitable elastomers 65 
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are polyamide-polyether copolymeric rubbers, polyester-polyether compolymeric rubbers, polyu- 
rethnes, polyolefins, styrene-butadiene copolymeric rubbers, fiuorocarbon elastomers and the like. 

Following is an example to illustrate the push button switch covering member of the invention 
in more detail. 

5 5 
Example. 

Several push button switch covering members E, F # G and H having a configuration illustrated 
in Fig. 2 were made using several different elastomer stocks having a Shore D hardness of 35 
to 46 and a rebound of 44 to 62% including a thermoplastic polyamide-polyether copolymeric 
10 elastomer and a thermoplastic polyurethane elastomer. The covering member had dimensions of 10 
6 mm for the diameter of the top flat, 0.5 mm for the overall pushing stroke, 0.08 mm for the 
wall thickness in the riser portion and 60° for the rising angle of the riser portion relative to the 
base portion. These covering members were each subjected to the test for the pushing stroke 
vs. pushing load relationship to give the results shown in Table 1 below and by the diagrams E, 
15 F, G and H, respectively, in Fig. 1. 15 
For comparison, further covering members C and D having the same configuration and dimen- 
sions as above except that the wall thickness of the riser portion was 0.08 mm mm, respec- 
tively, were prepared using a silicone rubber having a Shore D hardness of 20 and a rebound of 
65%. The results of the tests for the pushing stroke vs. pushing load relationship performed on 
20 these comparative covering members are shown also in Table 1 and by the diagrams C and D, 20 
respectively, in Fig. 1. Further for comparison, a diaphragm type push button switch B as 
illustrated in Fig. 7 was made using a membrane of German silver. The result of the test for the 
pushing stroke vs. pushing load relationship undertaken of this push button switch B is shown in 
Table 1 and by the diagram B in Fig. 1. 
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Switch No. 


G 


H 
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D 


C 


B 




Type *1 


I 


I 


II 


II 


III 


III 


*2 


35 


Hardness, 
Rubber Shore D 


35 


40 


46 


35 


20 


20 






rebound, 
% 


65 


62 


44 


39 


65 


65 




40 


Peak load, g 


180 


196 


224 


212 


204 . 


20 


244 
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Feeling Click^ ^ 53 3 ?2 u 33#Q 2Q g q 6 0 K6.7 



click- 



45 touch leptic" Good Good Good Fair Poor Poor Good 45 



•1. I: polyamide-polyether copolymer; II: urethane 

rubber; III: silicone rubber 
*2, metal diaphragm type 50 



CLAIMS 

55 1 . A push button switch covering member having a dome-like configuration as a whole 55 
integrally composed of a base portion, a top portion and a riser portion connecting the base 
portion and the top portion and made of a rubbery elastomer having a Shore D hardness of at 
least 35 and a rebound of at least 40%. 

2. The push button switch covering member as claimed in claim 1 wherein the Shore D 

60 hardness of the rubb ry elastomer is in the range from 35 to 60, 60 

3. The push button switch covering member as claimed in claim 1 substantially as described 
with reference to any of Figs. 2 to 6 of the drawings. 

4. A push button switch assembly comprising a covering member as claimed in any preced- 
ing claim. 
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